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Field of the invention , , , nicttinct familv of human leukocyte interferon proteins 

The present invention relates to a novel, distinct ^jy^^y °: ""^ or HuIFN-a„l, and so 

(designat'ed herein by HulFN-oIl or HulFN-c. ^ ^^P^^^^^^^^^^ 

forth) which are useful in the treatment of ^''^'/"^ "^f^^^^^^ fn ttie field of recombinant DNA 

leukocyte interferons. to illuminate the background of the invention, and in 

The publications and other materials hereof to \l "min^e tne oa^^^^ incorporated by reference. 

appended bibliography. 

Background of the invention js-..,,«oroH and Draoared in the form of very crude precipitates 

A human leukocyte Interferon was first d'scovered and PfeP^ed Jscovery that human leukocyte 
from natural source (1). Following ^^I'^^f/.''^^^.^^^^^^^^ degrees of 

interferons exist as a class or fem.ly °l^'°'^[ZlcumSm^^^^ <2,3.4.5). 
similarin kind antiviral actv.tyTh.sworkhasbean^^^^^^^ ^ ^^^^ 

This family of leukocyte interferons <f,^''"<'"'yj!S^ having varying degrees of similar in 

reported to be composed of upwards of |5 oj more .nd ^.l^^esn Identified by 

kind antiviral activity. Charactensbcally, these human le^ P ^^^^^ ^^^^^^ by the 

amino acid sequences consisting of ^^.f J^^^^^^ sites and reported antiviral 

underlying DNA sequence for each f""* .''V interferon proteins is enjoying 

activity in animal species. Indeed at „^Xo^ have been and are being produced via 

success in certified human clinical studies. These _amelv a transfected £ coli 

ecombinant ONA technology, notably «;^P'»v:"!f j^^^^'^'Sj^^^^ of sufficient 
microorganism. Thus, these previous ^'scovenes have er^able^^^^^^ 

quantities of human leukocyte '"t«rfe""^P?"f„^,^'Vmo^^^^ 

rc^r^rrsS7er^v»e»^ 

leukocyte interferon family, It was tf'O"^ J^J^y°'SiJ''3"3'f;J^f^^^^^ sharing characteristics of 

-^^:X':^\:SZ^r. is .represente^^^^^^^^^ ^^Sl^'SXt.!: 
(^-interferon, or HulFN-P). Although .^^^J * ^^^^^^^ J5ntra"Kon to the leukocyte series 

40 surprisingly it is thought to be a s^S'^ P^^^PfP!'^^^^^^ exist within the general definitional 

where, as noted above, upwards of 15 or more species are inougru 

term of human leukocyte "n^rff „„esented by human gamma interferon (HulFN-y) (8, 9). 

A third class of human interferons « representee! oy num a jn^viral and antiproliferative 
Although human gamma interferon has been '«P2,'1^„'° f^J'JJdfib^^^^^^ 

properties characteristic of the human «"*«'f«X'tI1nterfeS^^ length and is pH 

distinctin that, in contrast to theleukocyte and J^"^ to be slated more for 

2 labile (10). Because of these d'stmrtions, human ga^mma i^^^^^^ ^^^^ 
indications of antiproliferative activity JT"^ 

patients. Central andindependentreseYchha^^ interfemns (HulFN-a) are 

Inasmuch as human fibroblast interferon '""""^^^^^^^^ biologically (i.e. antiviral 

similar structurally (i.e. amino acid '«"9* f"^ '^"'^"^^^^^^^ 

Hbrary (11) utilizing a DNA probe ^'^P^'f'^J^Z^J'f^^^' sKSitous discovery of a novel, distinct 
kn wn HulFN-p gene. This research resulted ,n^^^^^^^ 

familv of human leukocyte interfwons not previous^^^^^^^ 9 Invention, 

distinct family of human leukocyte int rferons forms tne oasis oi w 

Summar/ of the invention „«v/«.i and distinct family r group within the human 

Thepresentinventionrelatestothedis^^^^ interferons, 
65 leukocyte int rferon class of compounds. This new family r group 
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3U.O.0H exhibiting -bstanti. ^^^^^^^^^^^ 

Socyte interferon ^^'"''y interf^^^^^^ i"""^"* *^ *'°'"Sor the eEd 

'Sported family of h";"/" "f^fa^S r^^^^^ is greater than .[.^^^^^Vhum^^ Merierons 

above and the 'ens^h of am'"° Thul the previously ^ported family of Jum ir,terferons of 

human leuicocyte '"^.fj^^^^lSe amino acids in the -"^^"^^ J"""" J^'manleutocyte interferons have 

comprise aPP«»":?"*^'^^isStative of this second family or group^ human ^.^j^^.^, 

the present invention. «Pf«^"J^'J^^^^ ,72 amino acids. S«m. ady- jnties w overlap but 

been found to contain ''PP'°^'"^l^VLrons oi ^i^e present invention have specii ^^^^^ 

leuicocyte interferons. The novel . ^^^^^ ,^^,^^^3 

appended claims. ^ ^gaches means Produc'"9 ^j^^^^^^e Interferons previously 

in the prophylactic or *«"P^"J^^^^^^^^ of individual 

" SpLbte DNA "W'^S"" •'S, S"am.er.tl.. present '""XUs S '.'™''>«"°" """l' 

capable of producing tne aesir«u 

General description of -bodtm-ts^^^^^^^^^ 3 -"^^'^ted^Sex^^^^^^^^^^^ 

The present invention =3"J^^,P/ofbeing successfully transfected w^^^ present invention, 

vertabratecell culture systems capable of le"''°'=Y^^'"'°'!rrt cTe^^^^^ 

thTgene sequence of ^ Part'cula^novel d^s^.n ^^^.^^ 
These systems are well known in th^^^^^^^^^ 

of the n^'croorganlsm £ o^^^^^^^ ^,po,ited ^^^^S ^nd and SerraOa. "n 

other known £ co/a strains known m s,ra,ns from an invention. Most 

^hese other microorganisms mcluoe^r ^^^^ ^an be e^^Ploved m we deposited with the 

-pS^^?:s^eS^^ 

systemswhichdirecttheexpress^^^^^^ 

oene segment of the present '"mention oeing ^.^^^ ^ ^^^ab e P""^*^' ^^cyte interferon of the 

SeSresentinvention-TheoperablehnJcag^^^^^^ ^^^^ 

Sstemcanbedonesoas to effec^me e^^^^^ .^^ ..^ „y S, Snct human leukocyte 
present Invention in «? ""^J^^'^dd sequence. Alternatively, ^'''^"'^y/i^n signal sequence so as to 
egression linked to »'I""^„^°; be operaWy linked to 

fmerferons of the present invent on can be p 
effect secretion of the mawre form v^^ '!"''°'^ri^Jo the amino acid sequence of 

the cell membrane. '".^'^^H'sras to prepare a fusion protein co^ linked to the 

nvention can be operably "^f/^^^f j^erferon hereof together w't*" *'°"l°'°fof the present invention. 

tireJs^Si---^^^^ """" 

Structures which are distinct from xnose 



to 



IS 



30 



35 



40 



45 



SO 



55 



50 



55 



EP 0 174 143 B1 

Description of a preferr d embodiment 

The method of the present invention is illustrated by a particular, representative embodiment by which 
the novel, distinct leukocyte interferons of the present invention were identified by way of gene sequence, 
gene isolation, hook-up for expression, purification and biological ascertainment. This method employed 
5 the use of the gene for human beta interferon as a probe of the human genomic library, originally intended 
to determine whether additional beta genes existed. The results of these experiments identified genes 
which appeared initially not to be beta interferon genes, rather more associated with the leukocyte series of 
interferons. The work disclosed herein substantiated this conclusion. 

10 Description of drawings 

Rgure 1. Alignment of IFN-all genes by restriction endonuclease mapping. Restriction endonuclease 
sites included in the sequenced regions of the genes (Rg. 2) are shown, except for the region between 0.0 
kb and 0.3 kb of the IFN-all.2 gene. The thickened portion of the map of IFN-all.1 corresponds to the 
sequence encoding the IFN preprotein. A size scale in kllobase pairs (kb) is shown below the maps. 

15 Restriction endonuclease sites within the IFN-oIl genes are Indicated as follows: Acd (A), BamHI (B), Bglll 
(Bgl, EcoRI [El Hindlll (H), Ncol (N), PstI (P), Pvull (Pv). 

Figure 2. DNA sequence relationships between the IFN-all genes. The sequence of the IFN-oll.l gene is 
presented in detail with 250 bases of 5'-flanking sequence {sufficient to encode the region presumably 
required for viral induction), and 3'-flanking sequence through the putative polyadenylational site. Only 

20 those nucleotides of the IFN-all.2, all.3 and all.4 genes which differ from that of IFN-all.l are shown. (— ) 
Gaps in the IFN-all.l sequence which accommodate Insertions in the other genes; (A-A-A), deletions in the 
IFN-aII.2, all.3 and aIL4 sequences which maximize homology with IFN-all.1; (•) indicates the putative 
messenger RNA cap site of IFN-all.1; (<-) the 5'-fIanking region; (-*) the 3'-f!anking region. IFN-ail.4 
sequence was not obtained upstream of position 199. The first two nucleotides of IFN-<ill.4 are not shown 

25 since they are identical to the corresponding bases of IFN-all.1. 

Figure 3. Polypeptides encoded by the IFN-all gene family. The complete amino acid sequence of the 
IFN-all.1 preprotein is shown. The location of insertions/deletions within amino acid residues is indicated 
by underiining. The residues of the signal peptide of IFN-all.1 are numbered SI— S23, and the residues of 
the mature protein are numbered 1 — 172. 

30 Figure 4. The structures of phage recombinants containing the HulFN-a„1 genes. The coding region is 
shown cross-hatched, and is divided into the presequence (hatched left) and the restriction map of the 
HulFN-a„1 gene and flanking regions from the recombinant phage X24.1 is shown. 

Figure 5. Southern blot analysis of human IFN -a gene families. High molecular weight human genomic 
DNAs (5 \ig) were digested with restriction endonucleases as shown, electrophoresed through a 0.8 percent 

35 agarose gel and subsequently transferred to nitrocellulose filter paper. Hybridizations were performed 
under stringent conditions using probes derived from the following IFN-a coding regions, HulFN-a,1 (lane 
a) and HulFN-a„1 (lane b). Molecular size standards correspond to EcoRI-digested bacteriophage K Charon 
30A and pBR322 DNAs and /fsal-digested pBR322 DNA. . .. a. 

Rgure 6. Comparison of the nucleotide sequences of HulFN-a„1 with HulFN-a,1 and the proteins 

40 encoded by HuIFN-a„1 with the members of the class I HuIFN-ajl gene family. Amino acid residues in 
HuIFN-a,1 which are underiined represent those found in all of the class I HulFN-a species reported to date. 
Amino acid residues below the HulFN-a„1 DNA sequence Indicate differences between HulFN-a„1 and 
HulFN-a,1. Asterisks mark changes in the nucleotide sequence which do not result in a change in the ammo 
acid encoded. The polyadenylation signal (AATAAA) of HulFN-a,1 is overlined. The proposed 

45 polyadenylation signal (ATTAAA) of HulFN-a„1 is underiined. The vertical arrow indicates the messenger 
RNA cap site of HuIFN-a,1. The open triangles indicate the 5' end and 3' site of poIyCA) addition found for 
the longest HutFN-a„1 cDNA clone. ^ . .- • « 

Rgure 7. Analysis of virally induced class I and class II IFN-a transcnpts. Rve microgram aliquots of 
polyA(+) RNA were analyzed in each lane. In (A) is shown hybridization with the class I (IFN-a,2) probe and 

so (B), hybridization with the class II (IFN-a„1) probe. Lanes 1, 2, and 3 are samples from donor 1, lanes 4, 5, 
and 6 are samples from donor 2. Lanes 1 and 4 are uninduced controls. Lanes 2 and 5: induction by 
Newcastle Disease virus; lanes 3 and 6: induction with Sendai virus. The molecular size markers are 
derived from an £coH\+Pst\ digestion of pLelF A25 (3.6 kb and 0.9 kb) and an £coRI+M/7dll digestion of 
pHulFN-a,, trp (4.3 kb and 1.2 kb; Rgure 11). The 0.9 kb pLelF A25 fragment contains the IFN-a,2 coding 

55 region, and the 1.2 kb pHulFN-a„trp1 fragment contains the IFN-a„l coding region. 

Figure 8. Structure of plasmid directing the synthesis of mature IFN-a proteins in E coh. The thick 
segment represents the IFN-a insert, with the mature coding region shaded: HulFN-a„1trp. 

Detailed description: Examples 

so Identification f a human IFN-a gene (HuIFN-all) Gene 

A human genomic DNA library (11) was screened at low hybridization stringency utilizing a prot) 
prepared from a fragm nt spanning the mature coding r gion of the HulFN-p gene. Of seven positive 
clones recovered by this screening pr cedure, four pr ved t contain the HulFN-p gene by restriction 
mapping. Southern analysis and hybridization at high stringency using the HulFN-3 probe. The remaining 

65 three recombinants appeared to represent ov riapping segments of the human genome containing a 
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distantiv related gene which only ^'V'^H'?'" J « "^S^^^^^^^ ^^^S^^Z 
fragment containing the hybridmng fefl'on from one of these^ wa sequencing. 

further characterization by '%^'"FTJJ!L7^au^^^^^ 

ONA sequence analysis of this fragment (figure 6) ;.^^^^'%^" '""^^^^^^^ example, 70 percent with 

more nucleotide homology 't%«^0'*'"9 ^X^nTsir^L 'nd the gene 

HulFN.a.1, Table 1) HulFN-p (48 pe^^^^^^^^ 

product of Xa24.1 each '"^f/^ U 9e"e contained on Xa24.1 encodes an 

fptte^raSN^^^^^^^ However.?s surprisingly dissimilar to the other 

"-rnreln^rcontapsnveo^^^^^^^^^^^ 

are identical in each protein {Figure 6). These ^';r''\"*^^„^„7 'f" novel HulFN-a represents a 

vivo by carbohydrate addition (20). ^ IP^g ;„ human 

To examine the possibility that H"'PN-<>h1 '"'9^1 ne a n^^^^ on g ^^^.^^^ 

presence of 6-7 class II genes in the human genome. 

Expression of class II IFN^ 9^rtli%il"M'^FN2'aenTDroducts have not been identified in interferon 
The HulFN.a.,1 protein or related class ' '7^9^"^ P™"^"^^^ DNA sequences been 

preparations from ^''^''V-induced ceH lines (21 22^^^^^^^ g or peripheral blood lymphocytes 

found in cDNA libraries prepared fr^"", 'V'"'?^"'' f transcribed in response to virus 
induced by viruses. To detem^me wh^her J^^^ " ""^^^-a ge^^ ^.^ ^.P^^ g^^^^, 

infection, RNA from the P^r'Pheral blood ymphoc^^^^^^ Fdiow"ng a six hour incubation with virus. 
Newcastle Disease virus was analyzed by blot hy°"°«a"o"^^^^ Is, transferred to 

polyA+RNA was isolated from the cul ures, f f "I^f , °" ,E„ S 
3s nitrocellulose filters and hybridized with either a cl^^^ both 

Rgure 7. transcription o both the ' <^9- ^^/^fl^'g Ja^^Vs and6) and is not detectable in uninduced 
Newcastle Disease virus (lanes 2 and 5) and Sendai virus '^7".^"° '"^^ of the class I and class II 
cultures from either donor (lanes 1 and 4). To c°^par9 \h' 'f^^^^^^^ DNA marker containing the coding 
genes, filters hybridized with each P~be exP^^^^^^^ intensity (data not 

fSrf^rS^^^^^^^ 

response to viral infection. expressed, a complementary DNA library was 

^ To confirm the conclusion ha^^^^^ S^nKduced peripheral bloSd lymphocytes. A HulFN-Q,.l 
constructed from polyA(+) "^A isolated from under stringent hybridization conditions. Two 

so The corresponding sequence within the HulFN-a„1 gene is indicated in Figure 6. 

,/g^nr^h?»^^^ 

lodon to the first amino acid residue of each mature IFN-a «^oJ^S ^ds an^^^^^^ conditions 
prepared from £ coli strains transformed with each of the three P « JJ'/ f ^ l^^^j^ of antiviral activity 
leading to depletion of tryptophan from he growth ^l^f J' of ea^^^^ compared 
88 measured by cytopathic effect '"^'bition assa>^. The re^at^^^^^^ ^ J, 

«, with those of two class I HulFN-o proteins, ""'^^-0,2 and l^ul^^^^^ challenged with 

challenged with vesicular stomatitis virus and on a human lung care^^^^^ ^^^^ 

encephilomyocarditis virus. HulFN-a..1 and 

type. The class II IFN-a proteins therefore appear to have specificities wnicn ovenap 
IFN-a gene products in these as well as other cell lines. ,p^, . xamined the ability of 

55 To further characterize the antiviral activity associated with HulFN-a„l. we xam 
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antisera prepared against IFN-a and IFN-p to neutralize HulFN-a„1 activity. Anti-HulFN-p did not 
significantly affect the activity of HulFN-a„1, while an antisera prepared against Sendai-virus induced 
interferon from human leukocyte cultures did neutralize HulFN-a,i1 antiviral activity (Table 3). Sine the 
latter induction protocol has been shown to result primarily in the production of HulFN-a rather than 
s HulFN-p, these results confirm the assignment of HulFN-ai,1 to the IFN-o family, made on the basis of 
protein homology. 

Two distinct IFN-a gene families: 

Previous studies have described a family of approximately fifteen non-allelic human IFN-a genes, 
which are related by at least 85 percent nucleotide homology in their coding regions 13). For clarity, these 
genes are referred to as the HulFN-a, family. Each gene encodes a functional interferon polypeptide as 
determined by its ability to program the expression of antiviral activity in E cofL 

Such a gene was Identified, HulFN-a„l, among a collection of clones Initially isolated by screening a 
human genomic library with a HulFN-p cDNA probe. Comparison of DNA homologies, however, as well as 
antigenicity studies on the HulFN-a,,1 protein expressed in E co//, firmly establish that this gene encodes an 
IFN-a rather than an IFN-p protein. HulFN-a„l encodes a mature polypeptide of 172 amino acid residues. 
These results demonstrate the existence of two homologous, but distinct IFN-a gene families in the human 
genome. 

Southern blot analysis of human DNA suggests that the class II HulFN-a gene family may contain as 
20 many as 6—7 different members. 

The members of the class I HulFN-a family, as well as HulFN-p, have been localized to chromosome 9, 
(23), while the gene for HulFN-y is found on chromosome 12 (24). Recent experiments indicate that most if 
not all, members of the class II HulFN-a family are also located on chromosome 9. 

25 Transcriptional control of class II IFN-a genes: 

Differential regulation of IFN-a mRNA levels has been suggested by the greater than ten-fold range in 
frequency with vyhich individual HuiFN-a mRNA sequences are found in virally-induced cell cultures. In our 
efforts to compare transcriptional regulation of class I and II IFN-a genes, we have employed Newcastle 
Disease virus (NOV) or Sendai virus to induce interferon synthesis in human peripheral blood lymphocytes, 

30 Comparable levels of class I and class II mRNA were readily observed in polyA(+)-RNA prepared from each 
culture following six hours of viral induction (Figure 7). In addition, Sendai virus appeared to induce 
several-fold more IFN-a transcripts of class II, as vvell as class I types, indicating similar transcriptional 
activation of either IFN-a family by viral induction. In light of the observation that class II cDNA clones were 
not represented among libraries prepared from Sendai virus-induced cultures of human leukocytes or a 

3S human myeloblastoid cell line, this is the first evidence for the viral induction of class II IFN-a synthesis. 
This result has been further confirmed by the isolation of a complementary DNA clone which includes the 
3'-end of the IFN-a„1 mRNA, and most of its coding region (Figure 6). 

Hybridization conditions and probes: 

^ Hybridizations were performed In SxSSC (ixSSC is 0.15 M NaCI, 0.015 M sodium dtrate), 5x 
Denhardf s solution (12), 0.1 percent sodium dodecyl sulfate (SDS), 0.1 percent sodium pyrophosphate, 50 
jig/ml sonicated, denatured salmon sperm DNA and 10 percent sodium dextran sulfate, containing either 
20 percent or 50 percent formamlde for non-stringent and stringent conditions, respectively. After 
incubation at 42°C, filters were washed at room temperature in 2xSSC, 0.2 percent SDS (non-stringent) or 

45 4rC in 0.2XSSC, 0.1 percent SDS (stringent). ^^P-labelled probes were prepared as described by (13). For 
the analysis of class I and II genes in human DNA at high stringency (Rgure 5), the following fragment was 
employed (each contained the mature coding region of the corresponding IFN-a gene): class I human, the 
565 bp fcoRI fragment of pHulFN-a,2/1 Bg/\\ hybrid (U); class II human, the 390 bp Xba\-Acc\ fragment of 
pHulFN-Oiil (see Figure 8 for description of plasmids). 

50 

Construction and screening of phage libraries: 

The HulFN-a,|l gene was isolated from a human fetal liver/bacteriophage X Charon 4A library 
constructed by Lawn et al, (1 1 ) utilizing a probe prepared from the 501 bp Xba\'Bgl\\ fragment encoding die 
mature HulFN-p protein. 

55 

DNA Sequence analysis: 

DNA sequences were determined as described by (16) or by subcloning DNA fragments into M13 mp8 
and mp9 vectors (17) and employing the dideoxy chain termination method (18). 

$0 Pr paration and analysis f virally induced RNA: 

Peripheral blood lymphocytes (2x10®) were resuspended at 4x10® cells per ml in RPMI1640 containing 
5 percent (heat inactivated) fetal calf serum. Cultures were Incubated in T-175 flasks (Falcon) and induced 
cultures were treated with 25 UAU/10® cells of Newcastle Disease vims or Sendai virus. Following six hours 
of incubation with vinjs, the cultures were treated with 0.05 percent EDTA and cells were harvested by 

€$ centrifugation, washed ftce with ice-cold medium, and polyA(-l-) RNA was prepared (19). Formaldehyde 
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cohesive end, an ATG '=°^"' ?^f fragment containing the remainder of the 

and Hind\\\ sites of this plasmid. 

Detection of IFN-a antiviral a^^jY'^'j" "'^ -^^^ 

Ovemightcurturesof £ CO/, K12 J^^^^^ determined by cytopathic 

The antigenic identity of HuiFN-a„1 was determined by (14). 
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TABLE 1. 

Pairwise com parison of homology in coding regions of human IFN-a genes. 
HulFN-al.1 HulFN-aII.1 



HulFN-al.1 

HulFN-alL1 57.7 

Percent Amino Acid Homology 



Percent 
Nucleotide 
70.0 Homology 



9hn^A/n are the oercent amino acid sequence homologies between pairs of interferon preproteins 

40 (Figures 5 and 7) are not Included in comparisons with the class I interferons. 

TABLE 2. 
IFN-a Activity in extracts of E colt 



45 


£ co/i 294 
transformed by: 


IFN-a activity 
(units/liter culture) 
A549-EMC MDBK-VSV 


Ratio 
A549/MDBK 




pHulFN-a,1 


2,5X10= 


1.9x10® 


0.13 


SO 


pHulFN-a,2 


1.4x10^ 


1.3X10* 


1.1 




pHulFN-o,,! 


5,0X10® 


4.7x10* 


1.1 
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int»rf»ron sntivirai activities on human and bovine cells. £ co//K12 (strain 294) cultures containing the 
Interferon antiviral a™vraes on nu lygates were prepared for interferon bioassay. Interferon 

culture grown to an optical density of 1.0 at 550 nIVl. 
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TABLE 3. 

HulFN-a,i1 activity is neutralized by antibody to HulFN-a 



Interferon activity (units/ml) 



Interferon 


Control 


+AntilFN-a 


+AntilFN-P 


HulFN-a,2 


64 


<4 (>16) 


32 (2) 


HulFN-a„1 


384 


<4 (>96) 


192 (2) 


Natural HulFN-a 


128 


<4 032) 


ND 


- Natural HulFN-p 


64 


ND 


<4 {>16) 



Interferon was prepared and assayed as in the legend to Table 2. AntilFN'-a was prepared by 
immunization of a rabbit with natural HulFN-a purified. Anti!FN-P was prepared by Immunization of a calf 
with natural HulFN-p purified. Numbers in parentheses give the fold reduction in antiviral activity following 
20 treatment with antisera. 

TABLE 4. 

Percentage corrected nucleotide divergence of class I and Jl IFN-a coding regions 



Replacement sites Silent sites 

(percent) (percent) 



HulFN-a,1/HulFN-a„1 30.27 69.19 



The percentage corrected divergence for each pair of nucleotide sequences were calculated. 
Nucleotide sequences were aligned as shown in Figures 2 and 4. The last 18 nucleotides of the class 11 IFN-a 
genes (encoding amino acids 167—172} were compared with one another, but were excluded in class I vs. 
class It comparisons. 

35 The human leukocyte Interferons of the present invention are characterized by having a probable 
broader spectrum of biological activity compared with previously reported human leukocyte interferons 
(see, for example, 4). The novel, distinct leukocyte interferons of the present invention are further 
characterized from those human leukocyte interferons previously reported by having less than about 70 
percent (most usually in the range of about 50—60 percent) homology on the amino acid level with said 

40 previously reported human leukocyte interferons (4). Further, the novel, distinct human leukocyte, 
interferons of the present invention are characterized by having more than 166 amino acid residues in their 
mature form, most preferably having about 172 amino acids in their mature form. 

While specific embodiments are disclosed herein, it is understood that the present invention is not to 
be construed as limited to such, rather to the lawful scope of the appended claims. 

4S 

Bibliography 

1. Isaacs ef aL, J. Proc, R Soc. 8147, 258 (1957). 

2. Goeddel et aL, Nature 287, 411 (1980). 

3. Goeddel ef aL, Nature 290, 20 (1981). 

so 4. European Patent Application Publication No. 0043980. 

5. European Patent Application Publication No. 0032134. 

6. European Patent Application Publication No. 0088622. 

7. European Patent Application Publication No. 0048970. 

8. Gray ef a/.. Nature 295, 503 (1982). 

55 9. European Patent Application Publication No. 0077670. 

10. Rinderknecht et aL, J. BioL Chem, 259, 67 (1984). 

11. Lawn, Cell 15, 1157 (1978). 

12- Denhardt, Biochem, Biophys. Res. Comm. 23, 641 (1966). 
13. Taylor et ah, Biochem. Biophys. Acta 442, 324 (1976). 
60 14. Week et aL, Nucleic Acids Res. 9, 6153 (1981). 

15. Goeddel ef aL, Nucleic Acids Res, 8 4057 (1980). 

16. Maxam, A. M. ef ai., Meth. BnzymoL 65, 499 (1980). 

17. Messing ef a/., Nucieic Acids Res. 9, 309 (1981). 

18. Sanger ef ai.. Proa NatL Acad. Sci (USA) 74, 5463 (1977). 
65 19. Ullrich ef a!., Science 196, 1313 (1977). 



8 



EP 0174143 B1 

20. Havell et ah, J. BioL Chem. 252, 4425 (1977). 

21. Zoon et aL, Science 207, 527 (1980). 

22. Allen et aL Nature 287, 408 (1980). 

23. Owerbach et ai, Proc, Natl. Acad. Sch (USA) 78, 3123 (1981). 
5 24 Naylor er aL, J. Exp. Med. 57, 1020 (1983). 

25. Huynh et aL, DNA Cfoning Techniques: A Practical Approach, Ed. D. Glover, IRL Press (1984). 

Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE 

10 1. A genomic or complementary DNA sequence encoding a human leukocyte interferon which 

(i) consists of a mature polypeptide of about 172 amino acids; 

(ii) exhibits about 70% homology at the DNA level with IFN-a1 of class I; 
(ill) exhibits about 48% homology at the DNA level with human IFN-P and 

(iv) which hybridises with the 501 bp Xbal-Bglll restriction fragment of human genomic DNA encoding 
IS the mature HulFN-p protein under conditions of low stringency represented by hybridisation in 5xSSC, 5x 
Denhardrs solution, 0.1% SDS, 0.1 % sodium pyrophosphate, 50 ug/ml sonicated denatured salmon sperm 
DNA and 10% sodium dextran sulfate, containing 20% formamide, incubated at 42X and washed at room 
temperature in 2xSSC and 0.2% SDS. ^ . ^ * ^ r h - 

2. A DNA sequence as claimed in claim 1 encoding a human leukocyte interferon of the following 

20 amino acid sequence: 

CDLPQNHGLLSRNTLVLLHQMRRISPFLCLKDRRDFRFPQEMVKGSQLQKAHVMS 

I I I I.I I 

1 10 20 30 .40 50 

VLHEMLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQWGEGESA 

II I I I I 

60 70 80 90 100 110 

GAISSPALTLRRYFQGIRVYLKEKKYSDCAWEWRMEIMKSLFLSTNMQERLRSK 

1 I I I I 

120 130 140 150 160 

DRDLGSS 

I 

170 

3. A DNA sequence according to claim 1 encoding an allele or a functional derivative of a human 
leukocyte interferon the sequence of which Is defined in claim 2. ^„,.«,^^H hv/tha 

4. A human leukocyte interferon in mature form the ammo acid sequence of which is encoded by the 

"^'^Vktuman leukocyte interferon of class all.1 having the following amino acid sequence: 
CDLPQNHGLLSRNTLVLLHQMRRISPFLCLKDRRDFRFPQEMVKGSQLQKAHVMS 

I I I I I i 

45 1 10 20 30 40 50 

VLHEMLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQWGEGESA 

II I I I I 

60 70 80 90 100 110 

GAISSPALTUIRYFQGIRWLKEKKYSDCAWEVVRMEIMKSLFLSTNIVIQERLRSK 

I I I I I 

120 130 140 150 160 

55 DRDLGSS 
I 

170 

6. A physiologically functional human leukocyte interferon which is an allele or a derivative of the 
60 ^^^'"P^^p^Jg^^^^^ f any one of Claims 4 1 6 

and a pharmaceutically acceptable carrier. . . ^ ^ • 

8. A human leuk cyte interferon of any one f claims 4 t 6 for pharmaceutical use. 

9. The use of a human leukocyte interferon of any on of claims 4 to 6 in the manufactur f an 
65 anti-viral medicament. 
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10. An express! n vect r containing a DNA sequence coding for a human leuk cyte interferon 
according to any ne of claims 4 — 6 and capable f expressing said human leukocyte interfer n. 

11. A microorganism or cell culture transfected with an expression vector as claimed in claim 10. 

12. A process for producing a human leukocyte interferon as claimed in any one of claims 4 — 6, which 
^ process comprises expressing said interferon in a recombinant host organism transfected with an 

expression vector as claimed in claim 10. 

Claims for the Contracting State: AT 

^0 1. A process which comprises the preparation of a genomic or complementary DNA sequence 
encoding a human leukocyte interferon which 

(i) consists of a mature polypeptide of about 172 amino acids; 

(ii) exhibits about 70% homology at the DNA level with IFN-a1 of class I; 

(iii) exhibits about 48% homology at the DNA level with human IFN-p and 

(iv) which hybridises with the 501 bp Xbal-Bglll restriction fragment of human genomic DNA encoding 
the mature HulFN-p protein under conditions of low stringency represented by hybridisation in 5xSSC, 5x 
Denhardfs solution, 0.1% SOS, 0.1% sodium pyrophosphate, 50 pg/ml sonicated denatured salmon sperm 
DNA and 10% sodium dextran sulfate, containing 20% formamide, incubated at 42*'C and washed at room 
temperature in 2xSSC and 0.2% SDS. 

20 2. A process according to claim 1 in which the human leukocyte interferon has the following amino acid 
sequence: 

CDLPQNHGLLSRNTLVLLHQMRRISPFLCLKDRRDFRFPQEMVKGSQLQKAHVMS 

I I I I I I 

25 1 10 20 30 40 50 

VLHEMLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQWGEGESA 

II I I I I 

60 70 80 SO 100 110 

30 

GAISSPALTLRBYFQGIRVYLKEKKYSDCAWEWRMEIMKSLFLSTNMQERLRSK 

I I I I I 

120 130 140 150 160 

35 DRDLGSS 
I 

• 170 

3. A process according to claim 1 wherein the DNA encodes an allele or a functional derivative of a 
40 human leukocyte interferon the sequence of which is defined in claim 2. 

4. A process which comprises the preparation of a human leukocyte interferon in mature form the 
amino add sequence of which is encoded by the DNA of claim 1. 

5. A process which comprises the preparation of a human leukocyte interferon of class all.1 having the 
following amino acid sequence: 

4S 

CDLPQNHGLLSRNTLVLLHQMRRISPFLCLKDRRDFRFPQEMVKGSQLQKAHVMS 

I I i I I I 

1 10 20 30 40 50 

SO V^HEMLQQIFSLfflTERSSAAWNMTLLDQLHTELHQQLaHLETCLLQWGEGESA 

II I I I I 

60 70 80 90 100 110 

GAISSPALTLRRYFQGIRVYLKEKiCYSDCAWEVVRMEIMKSLFLSTNMQERLRSK 
I I I I I 

120 130 140 150 160 

DRDLGSS 

I 

60 170 

6. A process which comprises the preparation of a physiologically functional human leukocyte 
interferon which is an allele or a derivative of the compound of claim 5. 

7. The use of a human leuk cyt interfer n of any one of claims 4 to 6 in th product! n of a 
65 pharmaceutical preparation. 
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8. The use of a human leukocyte interferon f any one of claims 4 to 6 in the manufacture f an 
antl-viral '"^^J^J'^J^'lJ -ses the production f an express! n vect r containing a DNA sequence 

codinglo^a hu^n leSSe Interferon according to any one of claims 4-6 and capable of expressing 
said hurrian leukocyte '"terferon. . gn expression vector as claimed in claim 9. 

^ oT^ss fr o'dudnV ^uman iSt^l fntSon as claimed in any one of claims 4-6. v^hich 
proclls cKrfsel said interferon in a recombinant host organ.sm transfected with an 

expression vector as claimed In daim 10. 

Pater.tansprfiche fiir die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 

1. Genome oder komplementire DNA Sequenz. die ein Human-Leukozyt-lnterferon kodiert. das 
(i> aus einem reifen Polypeptid mit etwa 172 Aminos3uren besteht; 
) e^a 70% Homologie auf DNA Niveau mit IFN- 1 der KJasse I aufwe.st: 
) eCa Homologie auf DNA Niveau mit Human-IFN-p auf««.s^ und ^^jfe h„fn-S 

iv mit dem 501 bp Xbal-Bglll Restriktionsfragment von humangenomer ^NA. <Jas das reife HulFN^^ 

Aminosaurcsequenz kodiert: 

CDLPQNHGLLSRNTLVLLHQMRRlSPFLCLKDRROFRFPOEMVKGSQLQipHVMS 

! 10 20 30 40 - 50 



VLHEMLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQWGEGESA 

It III' 
30 80 90 100 110 

GAISSPALTLRRYFQGIRWLKEKICYSDCAWEWRMEIMKSLFLSTNMQERLRSK 

III II 
120 130 140 150 160 



35 



40 



45 



SO 



DRDLGSS 

I 

170 , 1. ^ 

3 DNA Sequenz nach Anspruch 1, die ein Allel oder ein ftinktionelles Derivat ernes Human-Leukozyt- 

'"^1XmSLfuk» ^'^ 
^"T?ulStoS-.nterferon der Klasse o-ll.l. das folgende Aminosiuresequenz auf««ist: 
CDLPQNHGLLSRNTLVLLHQMRRISPFLCLKDRRDFRFPQEMVKGSQLQKAHVMS 

I'o 20 30 40 50 



VLHEMLQQIFSLFHTERSSAAWNMTLIJ)QmTHLHQQLQHLETCLLQVVGEGESA 

60 70 80 90 100 Ui 

QAISSPALTLRRYFQGIRVYLKEKKYSDCAWEWRMEIMKSLFLSTNMQERLRSK 
III L 



« ^20 130 140 150 160 

DRDLGSS 

1 

60 "0 

6 Physiologisch funktionelles Human-Leukozyt-lnterferon. das ein Allel oder ein Derivat der 

7"?3are!;tSc"h Zust^^^^^ die ein Human-Leukozyt.nterferon nach einem der Ansprflche 
65 4 bis 6 und ein pharmazeutisch vertrigliches Tragermittel enthait. 
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8. Human-Leukozyt-lnterfer n nach einem d r AnsprQche 4 bis 6 fQr pharmazeutische Zwecke. 

9. Verwendung eines Human-Leukozyt-lnterferons nach einem der Anspruche 4 bis 6 fur die 
Hersteilung eines Antivlrus-Arzn imittels. 

10. Expressionsvelctor, der eine DNA Sequenz enthalt, die fur ern Human-Leukozyt-lnterferon nach 
5 einem der Anspruche 4 bis 6 kodiert und fahig fst das genannte Human-Leukoz/t-lnterferon zu 

exprimieren. 

11. Mikroorganismus Oder Zellkultur, der bzw. die mit einem Expressionsvektor nach Anspruch 10 
transfiziert ist. 

12. Verfahren zur Hersteilung eines Human-Leukozyt-lnterferons nach einem der Anspruche 4 bis 6, 
70 welches Verfahren das Exprimieren des genannten Interferons in einem rekombtnanten Wirtsorganismus 

umfaGt, der mit einem Expressionsvektor nach Anspruch 10 transfiziert ist 

Patentanspruche fur den Vertragsstaat: AT 

rs 1. Verfahren umfassend die Hersteilung einer genomen oder komplementaren DNA Sequenz, die ein 
Human-Leukozyt-lnterferon kodiert, das 

(i) aus einem reifen Polypeptid mit etwa 172 Aminosauren besteht; 
(ti)*e^A^^ 70% Homologie auf DNA Niveau mit IFN-a1 der Klasse I aufweist; 
(iii) etwa 48% Homologie auf DNA Niveau mit Human-IFN-p aufweist und 
20 (iv) mit dem 501 bp Xbal-Bglll Restriktionsfragment von humangenomer DNA^ das das reife HulFN-p 
Protein kodiert, unter milden Bedingungen hybridisiert, die durch Hybridisierung in SxSSC, 5x Denhardt's 
Losung, 0,1% SDS, 0,1% Natriumpyrophosphat, 50 pg/ml beschalter denaturierter Lachssperm DNA und 
10% Natriumdextransutfat mit einem Gehalt von 20% Formamid, Inkubation bei ATC und Waschen bei 
Raumtemperatur in 2xSSC und 0,2% SD5 gegeben sind. 
25 2. Verfahren nach Anspruch 1, worin das Human-Leukozyt-lnterferon folgende Aminosauresequenz 
aufweist: 

COLPQNHGLLSRNTLVLLHQMRRISPFLCLKDRRDFRFPQEMVKGSQLQKAHVMS 

I I I I I I 

30 1 10 20 30 40 50 

VLHEMLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQWGEGESA 

I I I I I I 
60 70 80 90 100 110 

35 

GAISSPALTLRRYFQGIRVYLKEKKYSDCAWEWRMEIMKSLFLSTNMQERLRSK 

I i I I i 

120 130 140 150 160 

40 DRDLGSS 

I 

170 

3. Verfahren nach Anspruch 1, worin die DNA ein Allel oder ein funktionelles Derivat eines 
45 Human-Leukozyt-lnterferons mit der in Anspruch 2 definierten Sequenz kodiert 

4. Verfahren des die Hersteilung eines Human-Leukoryt-lnterferons in reifer Form umfaSt, dessen 
Aminosauresequenz durch die DNA nach Anspruch 1 kodiert ist 

5. Verfahren, das die Hersteilung Human-Leukozyt-lnterferon der Klasse IL1 umfaBt das folgende 
Aminosauresequenz aufweist: 

so 

CDLPQNHGLLSRNTLVaHQMRRlSPFLCLKDRRDFRFPQEMVKGSQLQKAHVMS 

I I I I I I 

1 10 20 30 40 50 

ss VLHEMLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQWGEGESA 

II I I I I - 
60 70 80 ' 90 100 110 

GAISSPALTLRRYFQGIRVYLKEKKYSDCAWEVVRMEIMKSLFLSTNMQERLRSK 
60 I I I I I 

120 130 140 150 160 

DRDLGSS 

I 

65 170 
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6. Verfahren, das die Herstellung eines physiologisch funktionellen Human-Leukozyt-lnterferons 
umfaSt, das ein Allel oder ein Derivat der Verbindung nach Anspruch 5 ist 

7. Verwendung eines Human-Leukozyt-lnterferons nach einem der Anspruche 4 bis 6 fur die 
Herstellung eines pharmazeutlschen Praparates. 

8. Verwendung eines Human-Leukozyt-lnterferons nach einem der Anspruche 4 bis 6 fur die 
Herstellung eines Antivirus-Arzneimittels. 

9. Verfahren, das die Herstellung eines Expressionsvektors umfaBt, der eine DNA Sequenz enthSIt, die 
fur ein Human-Leukozyt-Interferon nach einem der Anspruche 4 bis 6 kodiert und fahig ist, das gensnnte 
Human-Leukozyt-lnterferon zu exprinnieren. 

10. MikroorganisHDUs Oder Zellkultur, der bzw. die mit einem Expressionsvektor nach Anspruch 9 
transfiziert ist. 

11. Verfahren zur Herstellung eines Human-Leukozyt-lnterferons nach einem der AnsprOche 4 bis 6, 
welches Verfahren das Exprimieren des genannten Interferons in einenri rekomblnanten Wirtsorganlsmus 
umfaBt, der mit einem Expressionsvektor nach Anspruch 10 transfiziert ist. 

Revendicattons pour les Etats Contractants: BE CH DE FR GB IT U LU NL SE 

1. Sequence d'ADN genomiques ou complementaires codant un interferon de leucocytes humains qui 

(i) consiste en un polypeptide mur d'environ 172 acides amines; 

(ii) presente una homologie d'environ 70% au niveau d'ADN avec IFN-a1 de la classe I; 

(iii) presents une homologie d'environ 48% au niveau d'ADN avec IFN-p humain et 

(iv) qui s'hybride avec le fragment de restriction Xbal-Bglll de 501 pb de I'ADN g6nomique humain 
codant la proteine mure de HulFN-p dans des conditions defaible rigueur representees par une hybridation 
dans 5XSSC, 5x solution de Denhardt, 0,1% SDS, 0,1% pyrophosphate de sodium, 50 ^g/mI d'ADN de 
sperme de saumon denature ct sonique et 10% de sulfate de dextrane sodium, contenant 20% de 
formamide, avec incubation h 42^*0 et lavage a temperature ambiante dans 2xSSC et 0,2% SDS. 

2. Sequence d'ADN selon la revendication 1 codant un interferon de leucocytes humains de la 
sequence d'acides amines qui suit: 

CDLPQNHGLLSRNTLVLLHQMRRISPFLCLKDRRDFRFPQEMVKGSQLQKAHVMS 

I I I I I I 

1 10 20 30 40 50 

VLHEMLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQWGEGESA 

II I I I I 

60 70 80 90 100 110 

GAISSPALTLRRYFQGIRVYLKEKKYSDCAWEWRMEIMKSLFLSTNMQERLRSK 

I I - I I I 

120 130 140 150 160 

DRDLGSS 
I 

170 

3. Sequence d'ADN selon la revendication 1 codant un allele ou un derive fonctionnel d'un interferon 
de leucocytes humains dont la sequence est definie S la revendication 2. 

4. Interferon de leucocytes humains sous forme mOre dont la sequence d'acides amines est codee par 
I'ADN de la revendication 1. 

5. Interferon de leucocytes humains de la classe all.1 ayant la sequence d'acides amines qui suit: 

CDLPQNHGLLSRNTLVLLHQMRRISPFLCLKDRRDFRFPQEMVKGSQLQKAHVMS 

I I I I I I 

1 10 20 30 40 50 

VLHEMLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQWGEGESA 

II I I I i 

60 70 80 90 100 110 

GAISSPALTLRRYFQGIRVYLKEKKYSDCAWEWRMEIMKSLFLSTNMQERLRSK 

I I I I I 

120 130 140 150 160 

DRDLGSS 
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6. Interferon de leucocytes humains physiologiquement fonctionnel qui est un allele ou un derive du 
comp s6 de la revendlcation 5. 

7- Compost pharmaceutique comprenant un interferon de leucocytes humains sel n Tune des 
revendication 4 a 6 et son vehicule acceptable en pharmacfe. 
5 8. Interferon de leucocytes humains selon Tune des revendication 4 i 6 pour un usage 
pharmaceutique. 

9. Utilisation d'un interferon de leucocytes humains selon Tune des revendlcations 4 3 6 dans la 
fabrication d'un medicament antiviral. 

10- Vecteur d'expression contenant una sequence d'ADN codant pour un interferon de leucocytes 
^0 humains selon Tune des revendlcations 4—6 et capable d'exprimer ledit interferon de leucocytes humains. 

11. Micro-organisme ou culture de cellules transfecte au moyen d'un vecteur d'expression selon la 
revendication 10. 

12. Procede de production d'un Interferon de leucocytes humains selon t'une quelconque des 
revendlcations 4 — 6, lequel procede comprend I'expression dudit interferon dans un organisms .h6te 

IS recombinant transfect§ avec un vecteur d'expression selon la revendication 10. 

Revendlcations pour I'Etant Contractant: AT 

1- Procede qui comprend la preparation d'une sequence d'ADN genomiques complementaires codant 
un interferon de leucocytes humains qui 

(i) consiste en un polypeptide mur d'envtron 172 acides amin^; 

(ii) presente une homologie d'environ 70% au niveau d'ADN avec IFN-a 1 de la ctasse I; 

(iii) presents une homologie d'environ 48% au nh^eau d'ADN avec IFN-p humain et 

(iv) qui s'hybride avec le fragment de restriction Xbal-Bglll de 501 pb de I'ADN genomique humain 
^ codant la proteine mure de HulFN-p dans des conditions de faible rigueur representees par une hybridation 

dans 5xSSC, 5x solution de Denhardt, 0,1% SDS, 0,1% pyrophosphate de sodium, 5 pg/ml d'ADN de 
sperme de saumon denature et sonique et 10% de sulfate de dextrane sodium, contenant 20% de 
formamide, avec incubation a 42X et lavage k temperature ambiante dans 2xSSC et 0^% SDS. 

2. Proc6d6 selon la revendication 1 oD I'lnterf^ron de leucocytes humains a la sequence d'acides 
amines qui suit: 

CDLPQNHGLLSRNTLVLLHQMRRISPFLCUDRRDFRFPQEMVKGSQLQKAHVMS 

I I.I I I i 

1 10 20 30 40 50 

ZS 

VLHEMLQQIFSLFHTERSSAAWNMTLLDQLHTELHQQLQHLETCLLQWGEGESA 

II I I I 1 

60 70 80 90 100 110 

^ GAISSPALTLRRYFQGIRVYLXEKKYSDCAWEVVRMEIMKSLFLSTNMQERLRSK 

I I I I I 

120 130 140 150 160 

DRDLGSS 
45 I 

170 

3. ProcedS selon la revendication 1 oO I'ADN code un allele ou un diriv^ fonctionnel d'un interferon de 
leucocytes humains dont le sequence est dSfinle h la revendication 2. 

4. Procede qui comprend la preparation d'un interferon de leucocytes humains sous forme mOre dont 
la sequence d'acides amines est codee par I'ADN de la revendication 1. 

5. Procede qui comprend la preparation d'un interferon de leucocytes humains de la classe all.1 ayant 
la sequence d'acides amines qui suit: 

55 



60 



55 
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CDLPQNHGLLSRNTLVLLHQMRRISPFLCLKDRRDFRFPQEMVKGSQLQ^^^ 



10 



20 30 40 50 



VLHEMLQQIFSLFKTERSSAAWNMTLLDQLHTELHQQLQHLETCaQWGEGESA 

II I I I I 

60 70 80 90 100 110 

GAISSPALTLRRYFQGIRVYLKEKKYSDCAWEWRMEIMKSLFLSTNMQERLRSK 

I I I I I 

120 130 140 150 160 



DRDLGSS 

I 

IS 170 



6 Proc6d6 qui comprend la preparation d'un interferon de leucocytes hurnains physiologiquement 

fr;ot^eV3:^s2,;^n '^^^ 4 . « da„s .a 

" ^n'SSlsS d^lrSro^ rferSSIs humains selon Tune des revendications 4 . 6 dans la 

^^"??o"ci^rq:«mp";:^ d-un vecteur d'expression contenant --^1?^-^^^ 

codant pour un interferon de leucocytes hunr.ains selon I'une quelconque des revend.cat.ons 4-6 et 
caoabla d'exDfimer ledit interferon de leucocytes humains. 

10 MicrSTganisme ou culture de cellules transfecte avec un vecteur d'expression selon la 

revendicatlon 9 .^^^^.^^^ leucocytes hurnains selon I'une q"el<^nque des 

revendlcatTons 4-^, lequel procede comprend I'expression dudit interferon dans un organisms hote 
^° recombinant transfecte avec un vecteur d'expression selon la revendication 10. 
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